The effect of propofol on hypoxia-modulated expression of heat shock proteins: potential mechanism in modulating blood-brain barrier permeability.
Heat shock proteins (HSPs) may be induced by hypoxia and alleviate blood-brain barrier (BBB) damage. The neuroprotective effect of propofol has been reported. We aimed to identify whether propofol induced HSPs expression and protected BBB integrity. Mouse astrocytes and microglia cells were cultured and exposed to hypoxia and propofol. The expression of HSP27, HSP32, HSP70, and HSP90, and the translocation of heat shock factor 1 (HSF1) and Nuclear factor-E2-related factor 2 (Nrf2) were investigated. Mouse brain microvascular endothelial cells, astrocytes, and microglial cells were co-cultured to establish in vitro BBB model, and the effects of hypoxia and propofol as well as HSPs knockdown/overexpression on BBB integrity were measured. Hypoxia (5% O2, 5% CO2, 90% humidity) treatment for 6 h and 12 h induced HSP27, HSP32, and HSP70 expression. Propofol (25 μΜ) increased HSP27 and HSP32 expression, starting with exposure to hypoxia for 3 h. Propofol induced HSF1 translocation from cytoplasmic to nuclear compartment, and blockade of HSF1 inhibited HSP27 expression in mouse astrocytes when they were exposed to hypoxia for 3 h. Propofol induced Nrf2 translocation, and blockade of Nrf2 inhibited HSP32 expression in mouse microglial cells when they were exposed to hypoxia for 3 h. Propofol protected hypoxia-impaired BBB integrity, and the effects were abolished by blockade of HSF1 and Nrf2. Overexpression of HSP27 and HSP32 alleviated hypoxia-impaired BBB integrity, and blockade of HSP27 and HSP32 expression ameliorated propofol-mediated protection against BBB impairment. Propofol may protect hypoxia-mediated BBB impairment. The mechanisms may involve HSF1-mediated HSP27 expression and Nrf2-mediated HSP32 expression.